Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.008 Å; R factor = 0.081; wR factor = 0.210; data-to-parameter ratio = 14.2.
Related literature
For background to multi-component reactions, see: Devi & Bhuyan (2004) ; Domling & Ugi (2000) . Hulme & Gore (2003) ; Ugi (1962) . For ring puckering parameters, see: Cremer & Pople (1975) .
Experimental
Crystal data C 22 H 20 N 2 O 2 M r = 344.40 Trigonal, R3 a = 18.294 (3) Å c = 28.738 (6) Å V = 8329 (4) Å 3 Z = 18 Mo K radiation = 0.08 mm À1 T = 298 K 0.20 Â 0.15 Â 0.10 mm
Data collection
Rigaku Mercury2 diffractometer Absorption correction: multi-scan (CrystalClear; Rigaku, 2005) T min = 0.910, T max = 1.000 24077 measured reflections 3326 independent reflections 1786 reflections with I > 2(I) R int = 0.138 Refinement R[F 2 > 2(F 2 )] = 0.081 wR(F 2 ) = 0.210 S = 1.03 3326 reflections 235 parameters 7 restraints H-atom parameters constrained Á max = 0.22 e Å À3 Á min = À0.27 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrystalClear (Rigaku, 2005) ; cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
In the title compound ( Fig. 1 ) bond lengths and angles have normal values. The dihedral angle between the naphthalene ring system and the benzene ring is 81.25 (10)°. The morpholine ring (N1/C12/C13/O2/C14/C15) assumes a boat conformation, with puckering parameters <i<Q, θ and φ (Cremer & Pople, 1975) of 0.559 (4) Å, 179.3 (4)° and -159 (4)°, respectively. The molecular conformation is stabilized by intramolecular O-H···N and C-H···O hydrogen bonds (Table 1 ). In the crystal structure, molecules are linked into helical chains parallel to the c axis by intermolecular C-H···N hydrogen bonds.
Experimental
A dry 100 ml flask was charged with 4-formylbenzonitrile (15 mmol), naphthalen-2-ol (15 mmol) and morpholine (15 mmol). The mixture was stirred at 373 K for 12 h, then ethanol (15 ml) was added. After heating under reflux for 1 h, the precipitate was filtrated out and washed with ethanol (10 ml × 3) to give the title compound. Colourless crystals were obtained by slow evaporation of a dichloromethane solution.
Refinement
All the H atoms attached to C atoms were situated into the idealized positions and treated as riding, with C-H = 0.93 Å (aromatic), 0.97 Å (methylene) and 0.98 Å (methine), and with U iso (H) = 1.2U eq (C). The hydroxyl H atom was located in a difference Fourier map and refined as riding, with O-H = 0.82 Å and with U iso (H) = 1.5U eq (O). Restraints (SIMU and DELU) were used for stabilizing the refinement of atoms C5 and C6. The quality of the crystal available was not optimal and it was weakly diffracting, with no significant data obtained beyond θ = 20°. Although recrystallization was attempted repeatedly, no better crystals could be obtained. This could account for the rather high R int value (0.138) and for the poor precision of the analysis. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.6590 (2) 0.9543 (2) −0.01901 (11) 0.0550 (9) 
